Context. NGC 6522 has been the first metal-poor globular cluster identified in the bulge by W. Baade. Despite its importance, very few high resolution abundance analyses of stars in this cluster are available in the literature. The bulge metal-poor clusters may be important tracers of the early chemical enrichment of the Galaxy. Aims. The main purpose of this study is the determination of metallicity and elemental ratios in individual stars of NGC 6522. Methods. High resolution spectra of 8 giants of the bulge globular cluster NGC 6522 were obtained at the 8m VLT UT2-Kueyen telescope with the FLAMES+GIRAFFE spectrograph. Multiband V, I, J, K s photometry was used to derive effective temperatures as reference values. Spectroscopic parameters are derived from Fe I and Fe II lines, and adopted for the derivation of abundance ratios. Conclusions. The moderate metallicity combined to a blue Horizontal Branch (BHB), are characteristics similar to those of HP 1 and NGC 6558, pointing to a population of very old globular clusters in the Galactic bulge. Also, the abundance ratios in NGC 6522 resemble those in HP 1 and NGC 6558. The ultimate conclusion is that the bulge is old, and went through an early prompt chemical enrichment.
Introduction
Metal-poor bulge field stars and clusters represent a crucial piece in the puzzle of the Milky Way formation. NGC 6522 and its surrounding fields, located in the Large Sagittarius Cloud, were observed by Baade (1946) , that identified part of the Cloud as a window reaching the nuclear bulge, since then called Baade' time, that its stellar population is of type II. Blanco & Blanco (1984) and Walker and Mack (1986) presented B,V data on NGC 6522, and the latter authors concluded that NGC 6522 is moderately metal-poor. Lee (1992) has shown that the metallicity distribution of RR Lyrae variables in the Galactic bulge is more metal-rich than in the halo, with a peak metallicity at [Fe/H]≈-1.0. This is interpreted as an age effect, given that more metal-rich stars are expected to populate the red horizontal branch (RHB), and only lower mass (and older) stars would be bluer falling in the RR Lyrae gap. This implies as well that the oldest stellar population of the Galaxy is found in the Galactic bulge. Lee et al. (2007) showed all clusters with extended blue horizontal branches (EHB) are the most massive and brightest globular clusters of the Milky Way, all of them brighter than magnitudes M V < -7. NGC 6522 is classified as having a moderately extended EHB and estimated integral magnitude of M V = -7.67 (Harris, 1996 , updated in www.physics.mcmaster.ca/Globular.html), or -7.99 (Armandroff 1989) , and is therefore at the edge of the distribution of massive clusters. Lee et al. (2007) suggested that NGC 6522 is among relics of the first building blocks that first assembled to form the Galactic nucleus, and that are now observed as relatively metal-poor EHB globular clusters.
Therefore, NGC 6522, together with other bulge clusters such as HP 1 (Barbuy et al. 2006a ) and NGC 6558 , could be relics of primeval star-forming sub-systems that first formed the Galactic center population. This could have been achieved both by dissipational and dissipationless mergers, as has been predicted by recent ΛCDM simulations of high-σ peaks (e.g. Diemand et al. 2005; Moore et al. 2006 ).
The globular cluster NGC 6522, also designated GCl 82, C 1800-300 and Cl VDBH 256, is located at J2000 α = 18 h 03 m 34.08 s , δ = −30 o 02 ′ 02.3 ′′ , and projected at 4
• from the Galactic center (l=1.0246
• , b=−3.9256 • ). It is at a distance d ⊙ = 6 kpc away from the Sun, and at R GC = 2 kpc from the Galactic center ). Terndrup et al. (1998) derived proper motions of <µ l >=1.4±0.2 mas yr −1 , <µ b >=-6.2±0.2 mas yr −1 , and a mean radial velocity of v r = -28.5±6.5 km s −1 , and concluded that the cluster stays in the bulge.
Literature basic parameters of NGC 6522 are gathered in Table 1 . Minniti et al. (1995) presented a first K vs. J-K ColourMagnitude Diagram (CMD) of NGC 6522. The cluster has a concentration parameter c=2.50, a core radius log r c (') = 0.49, and a half-light radius of log r h (')= 1.78 (Trager et al. 1995) .
Among the metal-poor clusters of the inner bulge, Terzan 4 ([Fe/H]=-1.6) has been studied with high resolution infrared spectroscopy (Origlia & Rich 2004) , revealing significant enhancement of the α-elements. HP 1 ([Fe/H]=-1.0) and NGC 6558 ([Fe/H]=-1.0) were studied with high resolution spectroscopy in the optical (Barbuy et al. 2006a , showing shallow α-element enhancements.
In this work we present a detailed abundance analysis of 8 stars in NGC 6522, based on high resolution spectra obtained with FLAMES+GIRAFFE at the ESO Very Large Telescope VLT-UT2 Kueyen, at Paranal. The detailed analysis is carried out using updated MARCS model atmospheres (Gustafsson et al. 2008 ).
The observations are described in Sect. 2. Photometric stellar parameters effective temperature and gravity are derived in Sect. 3. Atomic and molecular data are reviewed in Sect. 4. Spectroscopic parameters are derived in Section 5 and abundance ratios are computed in Sect. 6. A discussion is presented in Sect. 7 and conclusions are drawn in Sect. 8. 1 Zinn 1985; 2 Armandroff 1989; 3 Harris 1996; 4 Rutledge et al. 1997a; 5 Rutledge et al. 1997b (given in Zinn & West 1984 and Carretta & Gratton metallicity scales); 6 Terndrup & Walker 1994; 7 Terndrup et al. 1998 (A V =1.42 is given); 8 Piotto et al. 2002; 9 Kraft & Ivans 2003; 10 Bica et al. 2006 . 
The Data

Imaging
V and I data of NGC 6522 and surrounding fields were collected from the Optical Gravitational Lensing Experiment (OGLE) survey (Udalski et al. 1992 (Udalski et al. , 1993 . Target stars were cross identified in the 2MASS Point Source Catalogue (Skrutskie et al. 2006 1 ) and their J, H, and K s magnitudes were used, except for the fainter sample stars B-108, B-122, B-130, F-121, for which no satisfactory identification in 2MASS data was found, their magnitudes being probably at the photometric limits of the 2MASS survey.
The location of target stars on the OGLE CMD is shown in Fig. 1 . Six of the target stars were identified in the field of an ACS (Advanced Camera for Surveys) image retrieved from the archives of the Hubble Space Telescope, as shown in Fig. 2 .
The selected stars, their coordinates, magnitudes and colours as obtained from the OGLE catalogue, together with the 2MASS designations (Skrutskie et al. 2006) , coordinates and VIJHK s magnitudes, are listed in Table 2 . The star IDs are adopted according to the fact that FLAMES+GIRAFFE has provided spectra for 134 stars in each of the bright (B) and faint (F) stars selected in this field. The cluster members turned out to be star B8 (i.e., the 8 th spectrum of the bright sample), and so forth, and such designations were kept.
Spectra
Spectra for about 200 giants in Baade's Window were obtained with FLAMES+GIRAFFE at the Very Large Telescope, within our large program for a spectroscopic characterization of bulge field stars (Zoccali et al. , 2008 Lecureur et al. 2007 ). The Table 2 . Identifications, positions, magnitudes, and dereddened colours adopting the reddening law by Dean et al. (1978) and Rieke & Lebofsky (1985) . four fields of this survey include a few bulge globular clusters, and some fibres were positioned close to their centers in order to determine consistent abundances for bulge field and cluster stars. Having measured the radial velocity of the 200 spectra in this field, candidate cluster members were identified by selecting stars with radial velocities and coordinates within a radius of 2.7 arcmin from the cluster center, therefore within the core radius. Nine candidates were then identified, eight of which turned out to have very similar metallicity (lower than the bulk of bulge stars) and hence appeared to belong to NGC 6522. Table 4 . Photometric stellar parameters derived using the calibrations by Alonso et al. (1999) for V − I, V − K, J − K, bolometric corrections, bolometric magnitudes and corresponding gravity log g, and final spectroscopic parameters.
Photometric parameters Spectroscopic parameters High resolution spectra of 9 stars in NGC 6522, in the wavelength range λλ 6100-6860 Å, were obtained through the GIRAFFE setups HR13 (λλ 6120-6402 Å), HR14 (λλ 6381-6620 Å) and HR15 (λλ 6605-6859 Å), at a resolution R=22,000. Log of observations are given in Table 3 . The spectra were flatfielded, optimally-extracted and wavelength calibrated with the GIRAFFE Base-Line Data Reduction Software pipeline (girBLDRS 2 ). Spectra extracted from different frames were then summed, and the final spectra of ∼ 15 fibres positioned on empty sky regions were further combined together and subtracted from each star spectrum. S/N ratio were measured in the co-added spectra, at several wavelength regions encompassing around 2 to 3 Å, from 6200 to 6500 Å, and the values reported in Table 3 are the mean of these measurements. No clear continuum window could be identified in the spectra from the HR15 setup, hence S/N values were not measured in this region. The equivalent widths were measured using the automatic code DAOSPEC, developed by Stetson & Pancino (2008) . The stars B-108 and B-134 presented problems to converge in terms of spectroscopic parameters, and a check line by line was needed in order to eliminate from the list any lines showing blends or cosmic ray hits. A check on zoomed parts of the ACS image ( Fig. 2) , given in Figs. 3, shows that B-108 is near the cluster center, therefore in a very crowded region, where contamination could be possible, whereas B-134 has a fainter companion, having a probable contamination of lines. B-134 was finally discarded from the sample, due to a clear contamination of its spectrum. by Rutledge et al. (1997a,b) , v hel r = -28.5±6.5 km s −1 derived by Terndrup et al. (1998) , and the value of v hel r = -21.1±3.4 reported in the compilation by Harris (1996) . Terndrup & Walker (1994) obtained BVI photometry on several fields of Baade's Window and NGC 6522. Fits to CMDs relative to other globular clusters having the same Red Giant Branch (RGB) morphology, resulted in E(B-V)=0.52 for B-V=0 stars, corresponding to about 0.44-0.45 for our K and M stars. Terndrup et al. (1998) derived A V =1.4 on a proper motion cleaned CMD of NGC 6522. This gives again about E(B-V)=0.45 for K and M stars. We conclude that NGC 6522 has a reddening close to 0.44-0.45, compatible with other authors (see Table 1 ). For the present analysis we adopt the extinction law given by Dean et al. (1978) and Rieke & Lebofsky (1985) ,
Stellar Parameters
Temperatures
Effective temperatures were derived from V − K, V − I and J − K using the colour-temperature calibrations of Alonso et al. (1999, hereafter AAM99) , and using (V − I) C =0.778(V − I) J (Bessell 1979) . The J, H, K S magnitudes and colours were transformed from the 2MASS system to CIT (California Institute of Technology), and from this to TCS (Telescopio Carlos Sánchez), using the relations established by Carpenter (2001) and Alonso et al. (1998) . As mentioned above, no JHK s magnitudes are given for B-108, B-122, B-130, F-121.
The derived photometric effective temperatures are listed in Table 4 .
Gravities
The classical relation:
A distance modulus of (m−M) 0 = 13.91 together with a total extinction A V = 1.72 were adopted The bolometric corrections from AAM99 and corresponding gravities are given in Table 4 .
Atomic and molecular data
The Fe I line list and respective oscillator strengths used were described in Zoccali et al. (2004) , Barbuy et al. (2006a Barbuy et al. ( , 2007 , and reported in Table A .1, where they are compared with values given in the NIST database (Fuhr & Wiese 2006) . Five measurable Fe II lines, and their respective oscillator strengths from Biémont et al. (1991) , and renormalized by Meléndez & Barbuy (2009) , were used to check whether ionization equilibrium was verified.
In Barbuy et al. (2006a) the damping constants and gfvalues selected in Zoccali et al. (2004) were revised concerning NaI, MgI, SiI, CaI, TiI and TiII lines. The damping constants for all lines had been computed where possible, and in particular for most of the Fe I lines, using the collisional broadening theory of Barklem et al. (1998 Barklem et al. ( , 2000 and references therein). For NaI, MgI, SiI, CaI, TiI and TiII lines we adopted a mean of γ(Barklem)/γ(best fit)≈1.5 (cf. Barbuy et al. 2006a ). The adopted oscillator strengths log gf and interaction constants C 6 are given in Table 7 .
For the forbidden oxygen line [OI]6300 Å we adopt the oscillator strength derived by Allende Prieto et al. (2001) : log gf = −9.716. For lines of the heavy elements BaII, LaII and EuII, a hyperfine structure was taken into account, based on the hyperfine constants and splittings by Lawler et al. (2001a) for EuII 6645 Å, Lawler et al. (2001b) for LaII 6390 Å and McWilliam (1998) for BaII 6141 and constants and central wavelength from Rutten (1978) , and hyperfine structure computed employing code made available by A. McWilliam for BaII 6496 Å. Solar isotopic ratios, and total log gf values from Hill et al. (2002) , Lawler et al. (2001b) and Rutten (1978) were adopted, as indicated in Table 7 . Molecular lines of CN (
are taken into account. Solar abundances were adopted from Grevesse & Sauval (1998) , except for oxygen where ǫ(O) = 8.77 was assumed, as recommended by Allende Prieto et al. (2001) for the use of 1-D model atmospheres.
Iron abundances
Photospheric 1-D models for the sample giants were extracted from the new MARCS model atmospheres grid (Gustafsson et al. 2008) . The LTE abundance analysis and the spectrum synthesis calculations were performed using the code described in Cayrel et al. (1991) , Barbuy et al. (2003) and Coelho et al. (2005) . An Iron abundance of ǫ(Fe)=7.50 (Grevesse & Sauval 1998) was adopted.
The line list of Fe I and Fe II lines was used in the derivation of stellar parameters, where lines with equivalent widths 20 < EW < 130 mÅ were not considered. The line list of Fe lines, together with measured equivalent widths is given in Table A. 1.
The stellar parameters were derived by initially adopting the photometric effective temperature and gravity, and then fur- ther constraining the temperature by imposing excitation equilibrium for Fe I lines. Five Fe II lines were measurable, allowing to derive gravities imposing agreement between Fe I and Fe II abundances (ionization equilibrium). Microturbulence velocities v t were determined by canceling the trend of Fe I abundance vs. equivalent width, using predicted EWs, as explained in Zoccali et al. (2008) . The analysis uses the same procedures described in Zoccali et al. (2008) for the full sample of 800 bulge giants, with the differences that for NGC 6522 we use the known distance and reddening values, and the ionization equilibrium between FeI and FeII to derive gravities (whereas photometric gravities were adopted in Zoccali et al. 2008 ). Table 4 and they were adopted for the derivation of abundance ratios. It is important to note that the newly revised oscillator strenghts presented in Meléndez & Barbuy (2009) , for Fe II lines, render both the gravities and the metallicities higher than would be derived with previous sets of log gf values. 
Errors
The errors within the spectroscopic parameter determination are given in Table 5 , applied to the sample star NGC 6522: B-128. The error on the slope in the FeI vs. ionization potential implies an error in the temperature of ±100 K for the sample stars. An uncertainty of the order of 0.2 km s −1 on the microturbulence velocity is estimated from the imposition of constant value of [Fe/H] as a function of EWs. Errors are given on FeI and FeII abundances, and other element abundance ratios, induced by a change of ∆Teff=+100 K, ∆log g =+0.2, ∆v t = 0.2 km s −1 , and total error is given in the last column of Table 5 . The errors indicated are to be added to the Fe I, Fe II abundances and abundance ratios derived in this work. It is also important to make clear that the errors in Fe I and Fe II abundances are not propagated into the abundance ratios. Table 5 . Abundance uncertainties for a ∆T eff = 100 K, ∆log g = 0.2, ∆v t = 0.2 km s −1 and corresponding total error. The errors are to be added to the reported abundances. The values given are a mean derived from the errors from each line. 
Abundance ratios
Abundances ratios were obtained by means of line-by-line spectrum synthesis calculations compared to the observed lines, for the line list given in Table 7 . The fits to the NaI 6154.23 and SiI 6155.14 Å lines in Fig.  6a , CaI 6439.08 Å in Fig. 6b , and TiII 6559.576 Å in Fig. 6c  for 
Discussion
We derived a metallicity of [Fe/H]=-1.0±0.2, and the element abundances reported in Tables 7 and 8 , for 8 giants in the globular cluster NGC 6522.
Bulge globular clusters
In order to better characterize NGC 6522, in Table 6 we report globular clusters within 6
• ×6
• of the Galactic center, classified by metallicity, and HB morphology. We identify a group of BHB clusters combined to a moderate metallicity of [Fe/H]≈-1.0. As discussed in Barbuy et al. (2006a Barbuy et al. ( , 2007 regarding HP 1 and NGC 6558, these clusters should be very old (Lee et al. 1994) . In this inner sample there are 6 over 19 objects in this class of globular clusters, and they constitute therefore a fraction around 30%. The last item in Table 6 concerns globular clusters that show similar properties to NGC 6522, i.e., a BHB and having moderate metallicity, that are located between 6
• and 12
• around the Galactic center; in this ring this class of clusters corresponds to a lower fraction of 16% of clusters, considerably lower with respect to the 30% fraction in the inner 6
• region, and we thus infer that this population appears to be more concentrated towards the Galaxy center.
As concerns the presence of RR Lyrae in the metal-poor inner bulge globular clusters, in particular those studied by means of spectroscopy so far (HP 1, NGC 6522, NGC 6558 and Terzan 4), from the most recent RR Lyrae compilation sources (Suntzeff et al. 1991 , and the on-line catalogue published by Clement et al. (2001) 3 , the following can be extracted: there are no identified RR Lyrae stars in very metal-poor clusters Terzan 4, Terzan 9, and the moderately metal-poor NGC 6540. No studies on the recently discovered AL3 are available. For HP1 there are 15 variable stars reported by Terzan (1964a Terzan ( ,b, 1965 Terzan ( , 1966 but none has been indicated as RR Lyrae. NGC 6558 has 9 confirmed RR Lyrae stars (Hazen 1996) .
The field of NGC 6522 is very rich in RR Lyrae stars and they appear to be enhanced towards the center of the cluster.
3 http://www.astro.utoronto.ca/ cclement/read.html Seven variables have been detected within 2' from the center of NGC 6522, but their membership is uncertain (Walker & Mack 1986; Clement et al. 1991) . However Walker and Terndrup (1991) , from radial velocities and metallicities, concluded that 4 of them should be RR Lyrae stars members of the cluster. From the DS index they obtained an average of [Fe/H]=-1.0, very near to the mean of the other Baade Window RR Lyrae stars they studied with the same method, but it is considered that the membership of these RR Lyrae stars to NGC 6522 remains an open issue.
As a conclusion, we suggest that the [Fe/H]≈-1.0 RR Lyrae and our sample clusters of [Fe/H]≈-1.0 and BHB, such as NGC 6522, could belong to the same stellar population.
Age of NGC 6522
In Fig. 4 we show the mean locus of NGC 6522 from Piotto et al. (2002) (Koch & McWilliam 2008) . The RGB of NGC 6522 is very close to that of 47 Tuc, the latter slightly more metal-rich, and M5 is steeper. This confirms the metallicity higher than usually assigned to NGC 6522 (see Table 1 ). These high metallicities combined to a blue HB are not expected, and might have led to the lower metallicity estimates in the past. Fig. 4 shows that the turnoff of NGC 6522 appears to be about 0.2 magnitudes fainter than those of 47 Tuc and M5, when the HBs are superimposed. This indicates an age about 2 Gyr older for NGC 6522. The older age is in agreement with the HB morphology because it is very blue for its relatively high metallicity.
In order to check this age difference between 47 Tuc and NGC 6522, in Fig. 8 we collected data from Piotto et al. (2002) for these two clusters, with colours transformed to B and V, and derived mean loci. Isochrones from Girardi et al. (2000) are then overplotted to these mean loci CMDs. For 47 Tuc, a metallicity of Z=0.004 ([Fe/H] -0.7) is adopted, with ages of 14.0 and 17.7 Gyr. It is clear that the 14 Gyr isochrone fits the data whereas this is not the case with 17.7 Gyr; for NGC 6522 the oldest isochrones of 17.7 Gyr for metallicities of Z=0.004 and 0.001 are overplotted. It is clear that this very old age fits the observed CMD with both metallicities. We also used α-enhanced Teramo isochrones from Pietrinferni et al. (2004) , as described in the BASTI 2006 grid of models 4 , shown in Figs. 9. Adopting for 47 Tuc a metallicity of Z=0.004 ([Fe/H] -0.7), and ages of 11.0 and 14.0 Gyr, where the 11.0 Gyr one fits its CMD; and for NGC 6522 isochrones of 14.0 and 16.0 Gyr for a metallicity of Z=0.002 are overplotted. In this case the old age of 14.0 Gyr fits the observed CMD. This makes evident the old age of NGC 6522, although of course it cannot be older than 13.7 Gyr (Spergel et al. 2003) , but the important result is its relative older age as compared with 47 Tuc.
Still, another way to estimate the age, despite more imprecise, is the HB parameter by Lee (1992) (B-R)/(B+V+R), where B = blue HB stars, R = red HB stars, and V = RR Lyrae. Based on a HST CMD from Piotto et al. (2002), we have measured 25 BHB stars, and none in the gap and red HB, assuming the standard HB gap to be at 0.15 < B-B < 0.45. Therefore NGC 6522 has an HB parameter of (B-R)/(B+V+R)=1.0, a value probably more accurate than the value of 0.71 reported by Terndrup & Walker (1994) . This HB morphology together with the [Fe/H]=-1.0 metallicity plotted in [Fe/H] vs. HB type shown for example in Lee (1992, Fig. 5 ) would lead to an age at least 2 Gyr older than typical halo clusters. The same applies to metallicities of [Fe/H]=-1.1, and the higher the metallicity the higher the age.
In the following discussion, we argue that these clusters might be the earliest objects in the Galaxy.
The relative ages of 64 Galactic globular clusters, resulting from the corresponding HST Treasury program based on an ACS survey is presented by Marín-Franch et al. (2009) . Their Fig. 13 shows an important new result, which is that globular clusters with metallicities [Fe/H] > ∼ -1.4 are found in two types in terms of age. Those of galactocentric radius R GC < 10 kpc, are very old. According to Marín-Franch et al. this population is consistent with a galaxy formation scenario of a rapid collapse, and the formation of the old group of clusters within the bulge and halo in a timescale < ∼ 0.8 Gyr. Another possibility is that they could also have formed before reionization, in dwarf galaxies that later merged to form the Milky Way. The other group shows younger ages, and are probably formed in satellite dwarf galaxies accreted by the Milky Way.
In Fig. 10 the age and metallicity of NGC 6522 is plotted together with the data on 64 globulars by Marín-Franch et al. (2009) . The age of NGC 6522 is assumed to be 2 Gyr older than the mean of globulars as indicated from the Lee (1992) HB type parameter, and the low turn-off. We adopted the metallicity scale of Carretta & Gratton (1997, hereafter CG) rather than the Zinn & West (1984, hereafter ZW) one, for the main reason that CG derived metallicities from clean FeI lines, as in the present analysis. Among the ages reported in Marín-Franch et al. (2009) , we adopted those based on the stellar evolution libraries by Dotter et al. (2007) with the option of metallicity compatible with the CG scale. Fig. 10 shows that NGC 6522 would be the oldest cluster in the sample.
We have also plotted in Fig. 10 an estimate of relative age for NGC 6528, that was found to be the most metal-rich cluster in the Galaxy (Zoccali et al. 2004; Ortolani et al. 2007) . A com- Another issue concerns the helium abundance: Recio- Blanco et al. (2006) discussed the HB characteristics of 54 BHB globular clusters, and concluded that the blue HB extension depends on metallicity, mass of the cluster (interpreted as self pollution of helium) and age. More parameters could be also involved, as for example concentration and consequent higher collisional probability among member stars. We believe that the hypothesis of a high helium abundance does not apply to NGC 6522: some globular clusters include helium enriched sub-populations candidates to explain HB blue extensions (e.g. Piotto et al. 2007 , and references therein), however, such helium -enriched populations have been inferred in massive GCs, with mass in excess of ∼ 10 6 M ⊙ , involving few of the brightest clusters such as ω Centauri of M V = -10.29 (Harris 1996) , which is not the case of NGC 6522 (see also Sect. 1). Table 6 . Classification of inner bulge globular clusters in terms of metallicity and HB morphology (R = Red, B = Blue). References: 1 Ortolani et al. 1997a; 2 Barbuy et al. 1998; 3 Origlia & Rich 2004; 4 Ortolani et al. 1999a; 5 Ortolani et al. 1997b; 6 Barbuy et al. 2006a; 7 Piotto et al. 2002; 8 Rich et al. 1998; 9 Barbuy et al. 2007; 10 Ortolani et al. 2006; 11 Ortolani et al. 1997c; 12 Bica et al. 1994; 13 Ortolani et al. 1997d; 14 Barbuy et al. 1997; 15 Origlia et al. 2005; 16 Ortolani et al. 1999b; 17 Idiart et al. 2002; 18 Lee et al. 2004; 19 Zoccali et al. 2004; 20 Ortolani et al. 2007; 21 Alves-Brito et al. 2006; 22 Ortolani et al. 1996; 23 Origlia et al. 2002; 24 Ortolani et al. 2003; 25 Harris 1996; 26 Barbuy et al. 2006b ; 27 Present work; * Note that Davidge (2000) 2002), and M4 (Ivans et al. 1999) . The large abundances of Ba and La, and their large star-to-star variations are illustrated in Fig. 7 , showing the BaII 6141.727 Å in the 8 sample stars. The high La and Ba abundances are consistent with each other, but the [Ba/Eu]=+0.1 ratio, that could give a measure of the s-to rprocess nucleosynthesis, is too high, and clearly the La and Ba excesses cannot be attributed to the r-process. The s-elements excesses could be due to an s-process enrichment of the primordial matter from which the cluster formed, or else s-process the occurred in nearby Asymptotic Giant Branch (AGB) stars during He shell flash episodes, and the ejected material would be accreted by the sample stars during their formation process. This latter explanation would also account for the large spread in the Ba abundances.
Chemical enrichment scenarios
The star-to-star variation of the r-process element Eu are more difficult to explain, since r-elements are only produced in supernovae events. The only explanation would be a primordial enrichment by different supernovae, and no gas mixing prior to the formation of the sample stars. The spectral region of the EuII 6645.127 Å line is however rather noisy, and we prefer not to draw conclusions on these Eu abundance variations.
Finally, Table 9 and Fig. 11 show a comparison of abundance ratios in NGC 6522, with a) results by Origlia & Rich (2004) for the metal-poor cluster Terzan 4 ([Fe/H]=-1.6), also located in the inner bulge for which significant enhancements of α-elements were found, and UKS 1, a moderate metallicity cluster ([Fe/H]=-0.78) with moderate enhancements, b) the clusters HP 1 and NGC 6558. HP 1 and NGC 6558, similarly to NGC 6522, show a peculiar pattern and might be revealing characteristics of the early bulge chemical enrichment. It would be of great interest to have further analyses of individual stars in the three clusters HP-1, NGC 6558 and NGC 6522 and other metal-poor bulge globular clusters. Lee (1992) pointed out that RR Lyrae in the Galactic bulge have a peak metallicity of [Fe/H]≈-1.0. This population should be older than the halo, because being more metal-rich these stars should be more massive, and expected to populate the red HB, whereas given that they populate the RR Lyrae gap, then a lower mass is required for them, consequently implying older ages.
Conclusions
The metallicity of [Fe/H]≈-1.0 was derived for NGC 6522, based on high resolution spectra, similarly to results found for HP 1 and NGC 6558. This relatively high metallicity was unexpected given that in the literature, the metallicity values quoted are in the range [Fe/H] = -1.3 to -1.5 along the last decades (Table 1) . Besides, this moderate metallicity combined to a blue horizontal branch, indicates an old age for these clusters, similarly to the RR Lyrae results by Lee (1992) .
The bulge metallicity distribution, based on FLAMES+GIRAFFE high resolution spectroscopy of 800 stars by Zoccali et al. (2008) , shows that the metallicity of NGC 6522 corresponds to the lower end of the distribution.
Abundance ratios in NGC 6522 show enhancements of the α-elements O, Mg and Si, whereas Ti and Ca enhancements are shallower. This pattern is shared by the similar clusters HP 1 and NGC 6558. The shallow Ca and Ti abundances in these three clusters differs from somewhat higher values in halo clusters, that is found as well in the abundances of the central metalpoor cluster Terzan 4, as shown in Fig. 11 . The Eu excesses are compatible among the three clusters and as well with halo clusters. The high abundances of the s-elements La and Ba and not found in HP 1 and NGC 6558. These high values and the star-to-star variation are puzzling, and might point to internal contamination from nearby AGB stars.
In the present paper other possible members of this class of clusters showing moderate metallicity around [Fe/H]≈-1.0 and blue Horizontal Branch are reported, and it would be of great interest to study them by means of high resolution spectroscopy. Table 7 . Abundance ratios derived and atomic parameters adopted. Column 5 reports the log gf adopted as described in . For the heavy elements BaII, LaII and EuII, hyperfine structure was taken into account, and the log gf values reported correspond to the equivalent total log gf, adopted from a Hill et al. (2002 ), b Rutten (1978 ), c Lawler et al. (2001b 
